The emergence of third-generation mobile communications standards has been coupled with an associated demand for higher voice and data rates. One of the challenges faced by researchers in mobile communications is the task of maintaining the highest possible bit/symbol throughput for transmission over band-limited wireless channels. Fifty years of coding research has culminated in the arrival of space-time codes, where attractive coding schemes can be designed specifically for wireless channels. The challenge now is to achieve a performance that approaches the capacity of the wireless channel. Several coding schemes have been developed to meet that challenge. This paper provides a historical perspective on channel coding and introduces the concept of space-time block codes. It considers space-time codes and concatenates them with a range of channel codecs such as convolutional and block-based turbo codes, as well as conventional trellis codes and turbo trellis codes. The performance of these schemes is considered in the light of their estimated complexity and memory requirements. This paper details the encoding and decoding of space-time block codes and investigates their performance over perfectly interleaved, nondispersive Rayleigh fading channels. A system is proposed that consists of space-time block codes and different channel coders. This kind of system forms the basis for a performance comparison of different systems. The goal of the authors' performance study is to identify a space-time block code/channel code combination that offers a good engineering tradeoff with respect to effective throughput, bit-error-rate performance, and estimated complexity. many applications in areas such as lithography, volume memories, and holographic image generation. This paper discusses the properties of 3-D light fields and analytical and numerical methods for synthesizing them. A wide range of 3-D light fields and various applications are described.
Synthesis of
The authors are concerned with the generation and application of 3-D optical light-field distributions with emphasis on basic principles and design procedures. A light wave typically enters an optical system, is modulated, and then propagates in a homogeneous medium beyond the system where the desired 3-D optical field distribution is formed. The modulation takes place in optical systems that contain classical optical elements such as lenses, mirrors, prisms, polarizers, and apertures in addition to modulation elements. The primary design objective is to implement the proper spatial structure of the modulating element.
In this paper, Piestun and Shamir discuss the physical properties of 3-D optical fields and describe analytical and numerical procedures for synthesizing these fields. The basic problem they pose is to determine the boundary conditions that will generate a desired optical field distribution. Because of computational limitations, straightforward analytical solutions based on Maxwell's equations are generally impractical. Modeling the problem in terms of familiar phenomena such as refraction, diffusion, and waveguiding offers a more practical approach that provides good physical insight, but the modeling must be done carefully, taking combinations of effects into account and using appropriate simplifications.
The State of the Art of Electric and Hybrid Vehicles
The technological promise of electric vehicles as a viable alternative to the internal combustion engine automobile has remained unfulfilled for more than a century! This particular manifestation of electrical technology proved no match for the ubiquitous gas-guzzling engine, despite the latter's dependence on petroleum's unpredictable price and supply fluctuations. The development of electric vehicles (EVs) and hybrid electric vehicles (HEVs), however, has recently accelerated in light of continuing concerns over environmental protection and clean-air standards. (It should be remembered that electric vehicles merely relocate the potential pollution 0018-9219/02$17.00 © 2002 IEEE "site" from the highway to the power plant-they do not fully eliminate the problem.) Nevertheless, EV development is driven by emerging environmental issues, including California's mandate that 10% of all vehicles on the road be zero-emission by 2003.
Today, an EV is based on modern electric propulsion. It consists of an electric motor, power converter, and energy source with distinctive characteristics. Specifically the design requirements are high instant power and high power density, high torque at low speeds, high power at high speed for cruising, a wide speed range, fast torque response, high efficiency over various speed and torque ranges, high efficiency for regenerative braking, high reliability and robustness for various operating conditions, and, of course, all of this must be achieved at reasonable cost.
This paper provides an overview of the current status of EV development, emphasizing engineering philosophy and core technologies involved. This paper focuses primarily on battery electric vehicles, but also covers important issues regarding HEVs and fuel-cell electric vehicles (FCEVs). HEVs are helping to increase range and performance, although they do add complexity and cost to the mix. Fuel-cell systems are classified by the type of electrolyte. FCEVs have long term potential for mainstream success if additional engineering problems can be solved.
Introduction to "Certain Topics in Telegraph Transmission Theory" (Invited Paper) Norman C. Beaulieu page 276
This introductory paper briefly discusses the life, times, and professional contributions of Harry Nyquist, who holds an important place in the history of electrical engineering as a pioneer of the mathematical theory of communication. A native of Sweden, Nyquist worked his entire career at AT&T Bell Laboratories in the United States, where he applied his broad knowledge and analytic ability to the most challenging problems in his field. His studies produced fundamental results in modern communications and control engineering. Indeed, Claude Shannon, the information theory pioneer, often cited Nyquist's work in his writings. In this classic paper, a discussion is provided that addresses the difficulties of extending particular aspects of telegraph transmission theory based on the method of transients to other types of communications. The author introduces a method that expresses the criteria of distortionless transmission in terms of steady-state characteristics. A discussion is given of the minimum frequency range required for transmission at a given speed of signaling. In the case of carrier telegraphy, this discussion includes a comparison of single-sideband and double-sideband transmission. A number of incidental topics are also discussed. Goldsmith. This month, we review some of the achievements and professional associates of our founder through the collaboration of the IEEE History Center and their outstanding collection of Oral Histories. In this article, you will read about Goldsmith in his own words.
In His Own

